From: Chin, Lucita

To: Logan, Paul; Ward, W. Robert

Subject: FW: Casper Star Tribune article -- Encana aims to dispose of wastewater in Madison aquifer
Date: Wednesday, February 27, 2013 6:33:54 AM
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FYl — we met with Encana and WOGCC several months back, and it was really just a
listening session. While Encana was looking to EPA wondering whether we’d approve their
aquifer exemption, the WOGCC had not completed their process, so we didn’t have
anything to comment on. We helped them to understand our regs and our process. They
are in a different posture in the State’s process now. They just had a hearing about a
month ago before the WOGCC, and this article is about WDEQ's comments regarding the
action before WOGCC. Let me know if you have any questions, Lucita

Lucita Chin

Associate Regional Counsel
U.S. EPA Region 8

1595 Wynkoop St.

Denver, CO 80202
303.312.7832

From: Minter, Douglas

Sent: Tuesday, February 26, 2013 12:23 PM

To: Hoskie, Sadie

Cc: Jackson, Dan; Bowling, Linda; Cheung, Wendy; Chin, Lucita

Subject: RE: Casper Star Tribune article -- Encana aims to dispose of wastewater in Madison aquifer

Sadie: Yes we are reviewing this request. Attached is the WYDEQ’s objection letter as well
as our initial response asking for more data.

While we plan to keep in touch with the WYDEQ concurrent with our analysis, we will
encourage both the WYDEQ and WYOGCC to collaborate with each other to work toward a
resolution prior to our decision.

Douglas K. Minter
UIC Team Leader
USEPA Region 8

(303) 312-6079

From: Hoskie, Sadie

Sent: Monday, February 25, 2013 12:31 PM

To: Minter, Douglas; Jackson, Dan; Cheung, Wendy
Cc: Pratt, Steven
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
1595 Wynkoop Street
Denver, CO 80202-1129
Phone 800-227-8917
http://iwww.epa.goviregion08

Ref: §P-W-UIC

Ms. Janie F. Nelson

Environmental Program Supervisor

Wyoming Oil and Gas Conservation Commission
2211 King Boulevard

P.O. Box 2640

Casper, Wyoming 82602

RE: Aquifer Exemption Review Extension
Request: Encana Oil and Gas USA, Inc.,
Madison Formation, Marlin 29-21, Fremont
County, Wyoming, API No. 49-013-23374,
Docket No. 3-2013

Dear Ms. Nelson:

The U.S. Environmental Protection Agency Region 8 (EPA) is responding to a request from the
Wyoming Oil and Gas Conservation Commission (WOGCC) for a preliminary assessment and
questions on the Encana Oil and Gas USA, Inc. (Encana) aquifer exemption proposal under
Docket No. 3-2013, for a portion of the Madison Formation. EPA is continuing to review the
information that the State has made available to us. Also, attached please find a list of questions
that EPA has at this time on this aquifer exemption request.

Since the WOGCC has not completed its process of identifying this portion of the Madison
Formation as an exempted aquifer and EPA has not completed its review process, EPA is unable
to provide the State with a preliminary assessment or a determination. We will continue to
review the information submitted to us by the WOGCC and will issue a determination following
completion of our review and the conclusion of the State’s process.

Please contact Linda Bowling of my staff at (303) 312-6254 with questions or concerns
regarding this matter.

~Sincerely,

Sadie Hoskie
Director, Water Program

Enclosure: Questions for Docket 3-2013





QUESTIONS FOR DOCKET 3-2013

We are in the process of completing our review of the data package submitted for Docket No. 3 -
2013. As aresult of this preliminary review, we have the following questions:

1.
2

|5 ]

Please provide a yield for the proposed portion of the Madison Formation.

Please describe how the state will ensure that fluids will remain in the proposed portion
of the Madison Formation? Let us know if you will use the standard method by
identifying the oil gradient, use modeling data, or use an alternate method.

Please provide depths for the confining zones which lie immediately above and
immediately below the Madison Formation. We understand that confining zones are
provided in the submittal but the diagrams seem to indicate other formations may lie
between the Tensleep, Madison and upper confining zone. Also, the diagrams seem to
show other formations between the Madison and the lower confining zone. (For
example, does the Amsden Formation lie above the Madison and does it contain an

- aquifer which could have a TDS less than 10,000 mg/l TDS?) Please specify with

9.

10.

11.

approximate depths and the names of formations to verify isolation in the Madison
Formation.

Are the faults near the Marlin 29-21 well sealing or leaky faults? There is some
discussion regarding the faults in the information packet. Please state whether or not all
of the faults in or near the proposed portion of the Madison Formation are sealing faults.
Please provide distance estimates to the formation recharges and outcrops.

What is the quality of the drinking water sources in the area? Does this water require
treatment?

For the Madison Formation, there are constituents which exceed drinking water standards
or maximum contaminant levels. Are there any known technologies that can be used to
treat this water and do you have cost estimates for treatment?

Have you received any comments from the public on this matter?

Please provide specific reasons why the exempted portions of the Nugget and Tensleep
Formations can not serve as the sole subsurface disposal zones for this project.

Please identify any non-USDWs and USDWs of worse quality in the area that could
potentially serve as a disposal zone.

Please provide locations, names and depths for drinking water wells in the area.






Department of Environmental Quality

To protect, conserve and enhance the qua|ity of \X/yoming’s
environment for the benefit of current and future generations.

Matt Mead, Gevernor Todd Parfits, Director

February 11, 2013

Ms. Janie Nelson

Natural Resources Program Supervisor
Wyoming Oil & Gas Conservation Commission
P.O. Box 2640

Casper, Wyoming 82602 -

(307) 234-7147

RE: Encana Oil & Gas (USA) Inc.; Docket #: 3-2013; Fremont County, Wyoming
(Matlin 29-21 WDW; Madison Fm)}, and,
Encana Oil & Gas (USA) Inc.; Docket #: 438-2011; Fremont County, Wyoming
(Marlin 29-21 WDW,; Madison, Tensleep & Nugget Fms)

Dear Ms. Nelson;

The Department of Environmental Quality’s (DEQ) Water Quality Division (WQD) is in receipt of the
documents pertaining to Docket 3-2013. Previous DEQ/WQD comments pertaining to the Marlin 29-
21WDW were forwarded under separate cover letters, dated November 2, 2011 and February 1, 2012, for
WOGCC Docket 438-2011. Additional testimony and evidence was presented during the hearing before
the Commission on January 8, 2013 and made available to DEQ for our review as of January 16,

By way of reminder, we stated an objection to the initial proposal based on the lack of water quality data
for the receiving formations (Tensleep, Nugget, Madison) and estimated TDS levels in excess of 5,000
mg/l. The water quality analyses, submitted on January 8, reported 'TDS levels between 910 mg/1 and
1,200 mg/l for the Madison formation. This water quality data compels us to reconsider our previous
determination as to recommending an aquifer exemption for the Madison formation for the Marlin 29-21
WDW. Based upon our analysis of the information provided, we object to the proposal to exempt the
Madison formation,

The proposed aquifer exemption for the Madison formation has been requested on the basis of WOGCC
Rules and Regulations Chapter 4 §12(a)(ii), which states in part, “...it is situated at a depth or location
which makes recovery of fresh and potable water economically or technologically impractical...”,

A public drinking water supply well completed in the Madison formation by the Wyoming Water
Development Commission {WWDC) for the city of Gillette serves as a useful comparison to the
evaluation performed by Encana, The information presented in the Gillette Regional Master Plan Level I
Study indicates that while the Madison formation in the vicinity of the Marlin 29-21 WDW is situated at a
greater depth (~15,500"), the transmission pipeline distance are both in the range of over 40 miles. The
Madison aquifer in both localities is expected to exhibit similar TDS values, i.e. <1,000 mg/l at the Marlin
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29-21 WDW and ~500 mg/] in the remote Gillette well field area. The construction costs to develop and
transmit Madison aquifer water for the remote Gillette well field was approximately $220,000,000, The
cost to develop and transmit water supplies from the Madison aquifer in the vicinity of the Marlin 29-21
WDW was estimated to be approximately $169,000,000. While details of the two projects differ, such as
the number of wells, it could be reasonably concluded that it is technologically and economically practical
to develop the Madison formation as a source of drinking water as described in the current docket. We
suspect that additional analysis including the use of the Madison as a source of drinking water for local
communities (Shoshoni, Lysite) may also show favorable determinations of economic and technological
practicability.

WOGCC Rules and Regulations Chapter 1, §2(s) defines fresh water and potable water, in part, as
“having a total dissolved solids (TDS) concentration of less than 10,000 milligrams per liter (mg/l) and
which can reasonably be expected to be used for domestic, agricultural, or livestock use”. We note that
only domestic water use was cvaluated in the context of economic and technological practicability and
suggest that other potential uses pertaining to irrigation, stock, and industrial purposes should also be
included in that evaluation, as well. Such an analysis could include, among other things, the use of water
from the Madison as a supplement to, or alternative source of water used for irrigation in the Riverton
area, as well as its potential use for industrial purposes associated with future natural gas development
and processing facilities within the project and surrounding areas.

We note that, while water quality data pertaining to the Madison formation is required by WOGCC Rules
and Regulations Chapter 4 §5(c)(ix), and was included in the documentation, the sole basis for the aquifer
exemption request are the criteria established in WOGCC Rules and Regulations Chapter 4, §2(a)(ii).

The exemption request is not on the basis of §12(a)(iii), which allows for an exemption on the basis of
contamination. However, testimony was presented directly in support of that basis (i.e. §12(a)(iii))
without adequate information pertaining to the data collection process. If Encana is choosing to modify
the application to include §12(a)(iii) as a basis then appropriate documentation, such as the Sampling and
Analysis plan controlling sample collection and analysis procedures, should be submitted for evaluation.

Several water analyses were included in the submittal as evidence of poor groundwater quality with
constituents in excess of drinking water standards. We noticed that the series of water quality analyses
conducted from late June, 2012 through mid-August of that same year reveal a decreasing trend in
benzene concentrations from an initial value of 1,500 ug/l on June 29 to 540 pg/l on August 9. It is
noteworthy that a low of 46 ug/l was recorded just three days prior to the final sample and a low of 23
g/l was reported on July 29. This decreasing trend is significant in that if benzenc were naturally present
within Madison formation water at the site, such a dramatic decreasing trend would not be expected. A
similar decreasing trend is observed with the TPH-GRO/TPH-DRO values and oil & grease
concentrations. It is reasonable to conclude that, should these constituents not be naturally occurring in
the Madison formation in the vicinity of the Marlin 29-21 well, present and future treatment costs would
be reduced and could significantly affect the economic analysis.

We feel it is important to point out that, according to Encana’s testimony presented on January 8 (pages
110 & 111), “...we do not see any significant change in the baseline salinity more than 4.5 miles from the
injection well...the compositions remain relatively limited to no more than 47: miles around the
wellbore.” The model indicates that the water quality impacts associated with injection into the disposal
well will be much greater- by a factor of 18 times- than the %-mile radius requested in the exemption
application. Accordingly, it is our understanding that the applicant will require an exemption of the
Madison formation within a 4.5 mile radius of the wellbore, rather than a Y4-mile radius.

Our review of the materials found no testimony, documentation or modeling demonstrating the potential
for induced seismicity resulting from the disposal of substantial volumes of produced water. In areas of
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geologic faulting there appears o be a correlation between the injection of large volumes of fluids at high
rates and great depths with induced seismicity as evidenced by past and recent events in Colorado,
Oklahoma, and Ohio. We recommend that the potential for induced seismicity be addressed in detail.

As stated, Encana anticipates drilling an additional 4,100 wells (page 37) in the arca. Employing
estimates provided by Encana, our analysis suggests that the projected volumes of produced water that
will require disposal ranges between 4,100,000 and 8,200,000 barrels per day at full development of the
field. Neither the evidence nor the modeling provided to date project the cumulative effect that will result
from injection info the Madison formation. The resultant level of uncertainty presents a significant
obstacle to evaluating the size, scale and significance of all Madison aquifer exemptions that may be
needed over the life of the project. Further analysis and certainty is necessary in order to evaluate the
cumulative economic and technological practicability of using the Madison as a source of water.

The Wyoming Water Development Commission (WWDC) recently engaged the Wyoming Geological
Survey to evaluate available groundwater in the Wind River and Big Horn Basins. According to that
technical memorandum, e.g. Wind/Big Horn Basin 2010 Groundwater Report (section 9, page 221),
“many municipalities and other public water supply systems are increasingly interested in developing
groundwater resources.” In that same section of the report, the Madison-Big Horn aquifer is cited “as
having the best potential for developing high-yield wells.” Clearly, future potential use of the Madison
aquifer in the area of development is within the realm of possibility.

Based upon our analysis of the information provided, we object to the proposal to exempt the Madison
formation. However, we reiterate that we do not object to employing the Marlin 29-21 WDW for
disposal into either the Tensleep or Nugget formations due to the elevated TDS levels in those formations.
In the event that I can be of further assistance, please contact me at your earliest convenience.

Sincerely,
Q__.a-\ CadeSie f%) Commrmestioc”

James P, O’Connor, P.G,
Project Geologist
WQD/WYDEQ

pdf: Ms. Linda Bowling, 8P-W-GW, US EPA Region 8, 1595 Wynkoop Street, Denver, CO 80202~
1129
Mi. Jerimiah Rieman, Governor’s Office
Mr, Harry LaBonde, P.E., Director, WY Water Development Commission, Cheyenne
Mr. Todd Parfitt, Director, DEQ, Cheyenne
Mr. Pat Tyrrell, P.E., State Engineer, Cheyenne
Mr. John Wagner, Administrator, WQD, Cheyenne
Mr. Kevin Frederick, P.G., Groundwater Section Manager, WQD, Cheyenne
File /Chron: Please route the Lander copy to Ms. Deb Harris, P.G., GPC West District Supervisor
prior to filing











Subject: FW: Casper Star Tribune article -- Encana aims to dispose of wastewater in Madison aquifer

What do we know about the issue below? Are we actively reviewing the request?

From: Cantor, Howard

Sent: Saturday, February 23, 2013 6:30 PM

To: Derrith Watchman-Moore; Gaydosh, Mike; Fay, Kate; Hoskie, Sadie

Subject: Casper Star Tribune article -- Encana aims to dispose of wastewater in Madison aquifer

Howard Cantor

Deputy Regional Administrator
US EPA, Region 8

Phone: (303)312-6308

Encana aims to dispose of wastewater in Madison aquifer
By ADAM VOGE Star-Tribune energy reporter

Wyoming's environmental regulatory agency is objecting to an oil and natural gas company's plan
to inject wastewater into a Wyoming aquifer.

The Wyoming Department of Environmental Quality in a Feb. 11 letter opposed a plan by Encana
Oil and Gas to pump water from its oil and gas wells deep into the Madison geological formation.

Encana, a Calgary, Alberta-based producer with a major active project south of Pinedale, is seeking
permission from the Wyoming Oil and Gas Conservation Commission for a disposal well located in
Encana's Moneta Divide project area about 60 miles west of Casper.

Under the company's plan, water produced from approximately 280 existing oil and gas wells
would be injected into the aquifer about 15,000 feet below the ground, far deeper than most water
wells.

But the DEQ won't back the plan, saying the water in the formation produces drinking water
elsewhere in the state, and is therefore an important potential water source.

"Clearly, future potential use of the Madison in the area of development is within the realm of
possibility," wrote James O'Connor, a DEQ geologist. O'Connor added that the water is of similar
guality to water being piped into Gillette from 40 miles away, also from the Madison formation.

Despite its use as a drinking water source elsewhere in the state, Encana officials say there's little
chance the water below the Moneta Divide could be practically obtained and potable for end
users.

"Where we are proposing to inject is extremely deep and the water quality in this part of the
formation is poor," Paul Ulrich, the company's project lead for the Moneta Divide, said in an
interview. "It would be extremely expensive for anybody to produce this water for residential or



domestic use."

Ulrich said the water's total dissolved solids content, a measure that gauges tiny organic and
inorganic matter in water, has tested at around 1,000 milligrams per liter of water. The EPA
recommends drinking only water below 500 milligrams of dissolved solids per liter.

Ulrich added that tests also showed the underground water exceeds standards for potentially
harmful naturally-occurring substances like radium, arsenic, lead and mercury.

"The overall water quality of the water in the Madison would require significant treatment to make
it potable,” he said. "That is part of our submission."

Encana has said in statements to the oil and gas commission that the water is far too deep for a
typical water well, meaning it would be costly to retrieve the water. And because the water under
the Moneta is far from towns or cities -- about 40 miles from Riverton -- Ulrich said the cost to
obtain the water would also have to include funds to transport it.

"It would be impractical for Riverton or Lander or Shoshoni’s needs, even 50 or 100 years from
now," he said.

A company official said Thursday Encana isn't certain how the well would factor into a plan --
currently under regulatory review -- to expand the field.

Members of a Wyoming landowners group say they're investigating the disposal request.

"We are generally concerned about it, and are looking into it because we’re concerned any time a
drinking water aquifer could be exempted," said Jill Morrison, an organizer with the Powder River
Basin Resource Council. "It seems right now the DEQ and [U.S. Environmental Protection Agency]
have the public’s interest at the forefront."

The company had planned to appear before the commission earlier this month to state its case, but
asked for a continuance until March after the DEQ's and EPA's responses to the plan.

The EPA, also asked by the commission to weigh in on the proposal, offered no judgment but did
ask several questions about regional geology and water wells. The agency also asked why two
neighboring formations, the Tensleep and Nugget, couldn't be used as a target zone. Ulrich said
Thursday the company doesn't think either of the two would be able to handle injection.

Ulrich said Encana is working to respond to the EPA's and DEQ's other questions and concerns. The
matter is tentatively on the commission's March agenda.

"We’ve met the requirement for a technical and economic exemption for this aquifer," he said.
"We’re confident over the next couple of weeks, in discussion with the EPA and DEQ, that we'll be
able to address the issues that they’ve brought up to their satisfaction."





